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(57)Abstract: 

PROBLEM TO BE SOLVED: To achieve an improved 
junction property between electrodes and provide a 
ceramic electronic part with improved reliability by 
forming the boundary part between external and internal 
electrodes with an alloy layer principally composed of Ni 
and Cu in a ceramic electronic part that contains an 
internal electrode with Ni as a main metal constituent 
and an external electrode that is made of a sintered 
body containing a metal constituent with Ag and Cu as 
main constituents and a glass constituent. 
SOLUTION: An external electrode constituent metal is 
mainly made of Cu and Ag, they are sintered and 
softened at a low temperature in a range of 500-800** C 
under an atmosphere of low oxygen partial pressure, 
thus constituting an entire part with an alloy phase 6 
that is mainly made of Cu and Ag and obtaining an 
external electrode 3 where an alloy phase 5 that mainly 
is made of Ni and Cu is formed at the boundary part with 
the Ni internal electrode, thus sintering the external 
electrode 3 at a low temperature, preventing electrical characteristics from deteriorating due to 
the reduction in ceramic constituent, and reducing the manufacturing cost of the external 
electrode. 
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L/^t^c:i:*^t>A*-p/t. croig^. &)a**«4«*'©A g** 

figsti, 5 0 o'c<hu5(£iar'b^*ft:«*«te-c*fc. 

[0 0 4 8] :4s:|li&^'C(iC u. A g Iw^AO-T^^M^ 
■fb*! P b OO&a P b^J-i bTOSaJtJJ* A g i: C u © 
i^fiSlC}t4U0. 0 0 5(Dl§^(0^@l^iEttL/^A^. A 
g t C u O^SaiC>*L. 0 . 0 0 1 JU±-C*<D^&}Bia 

[0 0 4 9] :*:|ISSff!ITI4, Cu, AglC^iO^ 

•S^JlK'fbl^iltUTP bOlCt^l^T^T■p^^e^^I^KU 

n-S&SK^b^TfeS B i ^ I n. S r\m<Dmt^\Z-0 
[0 0 5 0] (Il«&0!l4) &SI»3^1 OOfiSS. 



ij h 6 aas, atX/K-f y-y—t. bx©x5^;nr 

;UP-^3fifiaP*, SaiJ<!:UTO^;Ue^:l—;U <!:<»: 

li. ¥i^eiSO. 8um(0Cu«»feJ:t;71^«^Sl . 5 
/im<^Agt»Op-&<Dl^'f^tl*»— ^<^*, *■5l^(icn 

^tL/T^l^aSO. 5 MmOS n02 ta5|5€. Sn5t 
<>:UTSfiti:7Ag«>:Cu(D^SS(D0. 0 1 (=;&:•& J: 

JtTAgtCuCD^BMroo. 0 1 lc;5:-5J;e»»cS^U 

[0 0 5 1 ] PUfflCD^^.*: UT. 5^^^ U -5 A^^ 

^«<**^e»3a:'5, N i rtePSSS®-b^5yi'3>7=> 
•y- (F!t#14, 0. 1 M FS, if*l2. Ommx 1 . 2 5m 
mxj|[*0. 6 5mm) «fflt^, CO^^-(^iffiaJlcB5IE 
^;i^?4^^*^jlgb. N2l?fflft'*''C6 5 0*C-CJ^fiE 

2 nam (N2 yj:^(i2 0~3 0 p pm(DKS^^EE^£W 



(6) 



^mW- 1 0- 1 5 4 6 3 3 





&Ltz. -euT. coife, f^&mmoN \ t^mmmt 



[0 0 5 2] 
[S4] 
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25 
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108 
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93 


78 
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18 


107 




30 


65 


105 


107 
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109 


108 


106 


70 


35 




ZnAf? 


25 


57 


85 


105 


109 


107 


104 


88 


62 
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[0 0 5 3] «4 J:UM*^«:J:e>lC. 6 5 OtiTOT^ft 

5 0%) XS>^titfi. ^«*»*<!:L/TC ut»<i:Agt»S: 

IZ. Ag|8«&JSf5}±<*S/tU 3 0-9 OSfi^S^^-r 
-SfeOOIiA^aUffi^A^fi-fbLTdSU, «t>Tt>3 0~6 0 

<^fieuT?#e>ti-&€@oig^> SifiEias^ 9 o o'C(c± 

ICte(t«§fi?l*aJU^ : 9 5~1 0 0%, \^'^)V<K>i& 

100 54] C u«»«tAgt»«:jS^Ufct>O^C•?■ 

0^ffeCDfiE^^•tUTS n 02 *»^fc^^lP#Wr5^?4€ffll.^ 

y. «t»-et> 1 o~9 oaasg^^r-sfeott^Sifesif 

;a:§fi*?l#tfit"C<t*<T$fc. $e>lC, Cut»<*:Ag 

&m^&m^±w^it» 1 ~9 9fis%^=6-r*t>wc 

Jg^A^^^bLTfey. tt'Tt)3 0~7 0«g%^Wr-5 

t>(0(*±SlcT^»«:SSS?l#aj-rc:«!:A»-e#/i:. 

[0 0 5 5] 0 1 (i*^Bfl<7)— ||JggiJ(0-tr^5->i>^ffl 



g|»^Agl!»A*^®t»5l5^i*afcy 5 0fiM%<h;S-5<t 
@*JBfiEUfcit*4. $e.lC(iC u|»i:AgJ»$:Ag«};Ot 
dS n02 t»«:S n i UTBSJtT A g t C u (D^^M 

2. S3liSl «*'0??^AT!f#SUfcgP«-^ffi:;*:UT^ 

@ 2 At A g l»$^JSI»3ie±i»^>t y 5 0 SS 

9g^w^-a-fc^«o^ffi*6 5 o'c-riSfiKLT^gprn® 

<&}^s£U>i:Stf4, %<^>l^l^Cut»<>:Agt»<&Ag|»X){^ 

Ji«**i*^fcy 5 omm%t.tti>^z>m,-^i,itti(o\z 

S n O2 S n i LTSSitT A g <!: C u ©^fiS© 
0. 0 1 (c;&-&J:7^j!)Db/^<&O$$^-r-&^l40:7^@ 

N2 HHM't'-Ce 5 0'CT'jSSfiELT^aJffi@<£}Kfi£ 

L^et^. £'^ll^(^&JSI»3|;<^:UTC ue}^§jii$^:t-r 
^mno>m.^^ 9 0 0'CTjg|fiEUTJi-HP^@«:JBfi£Lfc 
Ef^(D3>7'>1^(^fSSffiST£>y. @3«tCuf»^!± 

^^^-rs^i^oSK* 6 5 o'c-r'JKfiguT^giJ^g^ 

Hl^fcUT, 1 ligl^i*^ (-tr^S-^^Jl) . 2liN i 

nmtm. 3 li^^ss. 4 c u ma^isi. s[tu \ - 

C u -^^iffl^Zili N i - C u - S n ^^ffl ( N i - C u 
«^gfi6iJ^:f -S^&4a) s 6I4C u -Ag-&^«^fc 
I4C u-Ag-S n^^ffi (Cu-Ag«:ig^5i-fr 
-S^&4§) £^kM4C u^JSffi, 
[0 0 5 6] S3 fC^3n-5«fc?>IC. ^Jl|»3StUTC 
u|»mii£#Wr-&^l4<O^M^6 5 O'CTj^^UT^ 

*^e>;a:^^*^. 02 ic*3n*J;plc, A g|»i£^s«»5)e 

:i:{*^/£:y 5 OSM%^W$-y:/::^f4C9-^^$- 6 5 CC 




4$l§¥ 1 0- 1 5 4 6 3 3 



[0 0 5 7J Se>iZCu1Bit.As^'S:&^l^/^'b<OlZ-i 
<DPi9^m2 t.<Dm.n&lZXN i - C u - S n-^±^iStfi 

[0 0 5 8] :$:mmmfZiS{.\TttC umtAem^-M^ 
L/i:'fc>©(c-€-©ffe5S*D^'5fig»<i:LTS n02 «»^JS4P 

[0 0 5 9] (mmms) W-i^m^O. SnmOCun 

Sr. «»{*±i*^feu-e-n-?ti*t5 ofie%, 42ss 



jS9j<l:L/T©x;Hf4.:t--»U<ti:t>(Cil«UT^ 

rtspmeas-b^ 5 ^ >5=>-y-^?-<DiSsepic^?fiK 

JSU. N2 SIHa* (N2 :«:^li2 0~3 0 p pm<om 
SkifK^^tit) . 6 0 0*C-Cj»figOT^aP^®$JBfi£ 
L/fc'fct^. 7 0 0*CTjSSfiELT^i-®^g$:JBfigUfct) 

®. 8 0 0'CTJSI^UT^ffl«ffiS:JBfiEU/i:t>©^^-n 
^^ni 0 0<i^Of^l!lUfc. ^O^. COJ:plcLTf^ 
l!iUfcK*4 (3 0 Oil) ©•t■tl•f=t^lC•Dt^TiSiaftmn 

sib. 1 5 O'CTDC 2 5 0 VSrHlftn-T-S t)03T-S.-5)o 
a::<!:JU^I4S!l!E<tPI«lcUTf^©U/S:-^$4^. HtFlgN 

t^jSL. N2 fiffla«t'9 0 o'c-r«fi£UT^gpm^<&jf$ 

[0060] « 5 *<-5-<D^m-C. K't'OVi^^^feB^Fpl 
(Hr) tt#6t?4 m^) ICfi(tStft»S^*ts»j<bL/'> 

[0 0 6 1 ] 
[^5] 









C u - A g 


6 0 0 


5 5 




7 0 0 


3 7 




8 0 0 


2 1 




9 0 0 


1 0 



[0 0 6 2] «5*»€>Me>*>Ja:J:5lc. j»fiESa*«±3 
fifc^J-roSjc IC J; S 4«14(ST*<J^§g -5 C i: € ^ IC U 

[0 0 6 3] (II«E«I6) ¥*^egO. 5MmroCut» 

t. /u >-$^-m-5^tux<DJL^jiiijia-:^3mmsii 

t, ^S«*4fig» (C ut»5|5aw:Ag|»5|5) IC*fr*i* 

i8t5=t**^5~5 o^i^a-SScDt^^UnT^-f 

tfbizmts^ux^mmn^mf^. :i(D^mmm:mm 



•y-iSI?-05«8gPi=S?fi^JSI N2 Sea4' (N2 ^':^(t 

2 0~3 0 p pmCDKS5J£E<feWt"-S) "C6 5 O'CTIK 
^SHKS^Sofc (J I S C 6 4 8 4 Tt^P^aai 

[ 0 0 6 4 ] H|jj©ies. ^>^'Ja-^-f h^^fig^^i 
?BfiEUfcJt«fflro6t2f4T(i. 3~5mm»«$fct5$-tt 

-f h=s:±mi^i:T^}!^±m^^mm^/tmm=&mi^x9\- 



if 



(10) 



!ttll¥ 1 0- 1 5 4 6 3 3 





10 0 6 5] *^W*li$6lct>tUP:*--f 



LTjS»n-r S C <«: "t>T^ 5. 

[0 0 6 6] (.nVmi) Slt&^5(^%#(C^3l^T. ig 
S 6 0 0*0. ^aJS@OttJSE#H««»: L,TTie©^«55- 
ffi©S>a«Sfe<*<!: L//tJU^I4SISfiffil5 <^:l^-©a<^^T■5• 



( 1 ) N2 ;tf^SSm4)(DiS^^JE 

(2) N2 ^::^SiHa«t>oKm5Jii 

(3) N2 ii:^^m%.'^<O^S.m.'ii3. 

(4) N2 *fy^S?Ha'*'(DK^ii-lI 

(5) N2 :tf:^SHS(f©K^5J-H 
^ 6 SifCspi^SS (nF) (±1 kH 

z. 1 v-eogfiffi^^ixTt^-s, 

[0 0 6 7] 
[^6] 



5 0 p p m 

1 0 0 p p m 

5 0 0 p p m 

1 0 0 0 p p m 

2 0 0 0 p pm 



»^ 


(p P m) 


(n F) 


min-iax (nF) 


1 


5 0 


10 4 


10 0-110 


2 


10 0 


10 6 


10 2-108 


3 


5 0 0 


10 3 


9 8-108 


4 


10 0 0 


9 8 


8 8-106 


5 


2 0 0 0 


5 0 


2 0- 8 0 



[0 0 6 8] m. 6 t>ii>^ii>iPlS.^Z> iZ. N2 )i>(.?m% 
^(Dmm^S: : 1 0 0 0 p p mJUTTUfflMlC+^JlfSilS! 

S,ifin^m>:Lti!fim&-C^1ii. ^ft, SI^^S: so 

0 p pmJUT-ei±$6>lC§M*^$^LT?l$ai-t±Tfc 
[0 0 6 9] 

[»WO«!i«l iU±OJ:f>lc. *»WlcJ:titf. N i rt 

<fc y . fis-e© c u t N i <S:<D^&}gfifcf^fflx>«{£ii$ 

AgiCu<C$e)IC-?-©<fe<Dfigi^iUTAe*><fc 

IC J: y . S e> iciSSTW C u i: N i iO^^JBfigftffl** 

izyE^um-^tfimpyti. tf^r>. Mm\z'^'&^is.9^m'm. 



[@B<9fEB«;a:lttqQ] 

[01] USS^JO-fe^S y>><£ffll,\/c=i> 

>7'>-y-m®<iijt^^-rt)OT. hi ❖oj^^ajc^^ 
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2 
3 
4 
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